They're right at your fingertips, but how often do you consider the microscopic anatomy of your fingernails? How is their form fitted to function? Primates, including humans, use fingernails to maintain the anatomic integrity at the distal end of our phalanges, which often serves as the leading edge of our physical sensory apparatus. The nails serve as a stiff backing to the soft pads of our fingers, helping to improve the grip and sensitivity by allowing the pad to "push back" on the object we are touching. Nails also serve specific functions in maneuvering within cracks, scratching; and fighting.
The gross structure of nails helps to resist upward bending forces that are encountered in these functions. The convex curvature contributes, just like a curved piece of paper has more stiffness than a flat sheet. The composition of nails is also suitable. As with the outer layer of skin, and the structure of hair, nails are also composed of keratin. Specifically, long, slender a-keratin protein fibers are embedded in an amorphous protein matrix. But the orientation of these fibers required microscopic analysis. Laura Fa men, Stephanie Shayler, and Roland Ennos have now provided an interesting insight in to the structure of the human fingernail. Polarized light microscopy gave results consistent with the SEM study. The isolated layers were observed between crossed Nichol prisms. If the fibers in a layer had a predominant orientation, the object would appear brightwhen the fibers are 45° to the prisms, and dark when they are parallel or perpendicular to the prisms. The intermediate layer demonstrated a clear transverse orientation of the fibers, whereas the image remained dark when the outer layers were examined, indicating no specific fiber orientation.
Mechanical testing demonstrated that the transverse orientation of fibers in the thick middle layer dominated the characteristics of the nail. Specifically, shear stress almost always tore the nail transversely. Measurements of force applied to scissors showed that twice as much energy was required to cut the nail longitudinally, as opposed to transversely (6 kj nv 1 versus 3 kj m" 1 ). When just the intermediate layer was cut, about tburtimes more energy was required! Clearly it is easier to separate the transversely oriented fibers than it is the sever them.
This fascinating study is applicable to everyday life. Whenever a nail is torn or chewed, it pie fere nti ally separates transversely. This is better than a longitudinal tear that could extend into the delicate nail bed and cause a more serious injury. Also, one may notice that the top layer may delaminate, which is the tile-like layer separating from the transverse fibers. Farren et al. point out that a brittle layer of varnish (for some reason called "fingernail polish") might make nails more prone to destructive cracking, often opposite to the intention of the self-applier. This study sets the standard for future studies that could help improve nail care and related products and prostheses. As Farren etal. conclude, a better understanding of nail morphology is well within our grasp! 
